Binding of meso-Tetrakis(N-methylpyridinium-4-yl)porphyrin to Double Helical RNA and DNA.RNA Hybrids.
The binding properties of meso-tetrakis(N-methylpyridinium-4-yl)porphyrin (H(2)TMPyP) to RNA and DNA.RNA hybrid duplexes were studied by absorption and circular dichroism (CD) spectra. The duplexes studied were poly(rA).poly(rU), poly(rA).poly(dT), poly(rI).poly(rC), poly(rI).poly(dC), poly(rG).poly(rC), and poly(rG).poly(dC). The hypochromicity (about 40%) and the bathochromic shift (about 15 nm) of the porphyrin Soret absorption band upon binding were quite similar among the duplexes examined. The large bathochromic shift and hypochromicity suggested a significant perturbation in the porphyrin pi electrons upon binding. H(2)TMPyP was found to bind in a single step to poly(rI).poly(rC), poly(rG).poly(rC), and poly(rG).poly(dC) and in a multistep manner to poly(rA).poly(rU), poly(rA).poly(dT), and poly(rI).poly(dC). The induced CD spectra in the visible range suggested that the porphyrin preferred to bind to the RNA duplexes with self-stacking along the polymer surface and to the hybrids with intercalation, at least at higher duplex load. This implied a distinct conformational difference between the RNA duplexes and DNA.RNA hybrids, and a drug molecule is able to recognize the difference. The number of binding sites per base pairs (n), however, was very different among the RNA duplexes examined. We also found that the intensity of the bisignate-induced CD bands is proportional to the n value. This suggested that the transition moments on the neighboring porphyrins are interacting considerably with each other to produce intense induced CD peaks.